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Abstract (Basic): DE 4002670 A 

Information to be represented on a LCD panel is received as high 
range (1) and low range (2) data by line memories (3, 4 and 5, 6). A 
data selector (11) responds to a clock signal (10) and provides 
alternate selection selections (18, 19) during a period. The data 
transmitted through the selector circuits (12) is directed through a 
phase inverter circuit (13) and further selector (14) to the 'X' 
drivers (15) of an LCD panel (17). 

Each line within the memory is selected by a clock signal applied 
to the 'Y' drive stages (16). Each display point is activated twice 
within a horizontal line period to provide multi-level tone control. 

ADVANTAGE - Provides multi-tone display of data on LCD panel. (40pp 
Dwg.No.6/35) 
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ABSTRACT 

PURPOSE: To make a gradational display without decreasing the display 
brightness even when the area of a half-tone display is increased by 
modulating the phase of liquid crystal applied voltage pulses. 
CONSTITUTION: A phase inverting circuit 13 rearranges 2-bit data which is 
sent for a 1-dot display in an X and a Y direction and applies liquid 
crystal applied pulses corresponding to the 2-bit display data to a liquid 
crystal panel 17 through an X driving circuit 15. The phases of the liquid 
crystal applied pulses of adjacent dots are inverted by the rearrangement 
of the data and the leading and trailing edges are equalized in timing. 
Consequently, noises accompanying to the leading and trailing edges cancel 
each other and the display brightness is prevented from decreasing due to 
an increase in the half-tone display area. Further, a data select signal 
generating circuit 1 1 counts number of frames with a frame clock generated 
by ANDing a head line clock and a line clock, the counted number and 
display data are decoded, and input data are stored in line memories 3-6. 
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